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ABSTRACT 
One of Malaysia’s longstanding development objectives is the provision of affordable housing for Malaysian, with a focus 
on lower-income groups. It is very crucial to predict low-cost housing demand to match the demand and supply so that the 
government can plan the allocation of low cost housing based on the demand. Thus the aim of this study is to forecast 
low-cost housing demand in Johor, Malaysia using ARIMA model. Time series data on low-cost housing demand have 
been converted to Ln before develop the model. Three ARIMA model were used; ARIMA (1,0,1); ARIMA (1,0,0) and 
ARIMA (2,0,0). The performance of models was validated using Mean Absolute Percentage Error (MAPE). The results 
show that ARIMA (1,0,1) is the best model with MAPE value 3.9%. It can be conclude that ARIMA method can forecast 
low cost housing demand in Johor slightly better than ANN. 
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INTRODUCTION 
Among the key challenges in construction industry sector faces are matching supply of and demand for affordable housing 
[1].  Low cost housing built is intended to provide housing that is affordable for low earners in rural and suburban areas. 
Low cost housing can be defined as a development projects sold at the price set by the government that is between 
RM25, 000 to RM42, 000 [2]. The target groups for this project are households with monthly income of between RM500 to 
RM750 [3].  
The main objective of national housing policy is to provide adequate housing and affordable for Malaysians, especially for 
those with low incomes through Malaysia plans prior to now [4]. However, there is mismatched data between the supply 
and demand for low-cost housing in Malaysia [5]. In some places, the supplies of low cost housing are exceeding compare 
to demand and lead to wastage of construction and of course has an impact on the cost and economic aspects. While in 
other areas the demand is exceeding supply provided, which supplies low-cost houses are insufficient, especially in urban 
areas [6]. Therefore, an alternative approaches need to be done to resolve these issues. In this study, ARIMA model 
known as the Box-Jenkins time series is used because it has good accuracy for the short term forecasting.Provide 
examples of relevant academic disciplines for this journal: E.g., History; Education; Sociology; Psychology; Cultural 
Studies;  
SCOPE AND LIMITATION OF STUDY 
This study will forecast low cost housing demand in Johor, Malaysia only. Previous time series data from [6] will be used to 
forecast low-cost housing demand in Johor using ARIMA. The results will be compared with ANN forecasting results 
analyzed by [6]. 
METHODOLOGY  
The time series data were changed to Ln then analyzed using ARIMA software adopted from SPSS 20.0. Results were 
validated using MAPE where actual and forecasted data were compared to determine the accuracy of the method. Finally, 
the MAPE value will be compared with ANN method to establish the performance of both methods. 
RESULTS AND DISCUSSION 
Table 1 shows the monthly time series data on low cost housing demand in Johor from January 2000 to January 2007.  
 
 
Table 1:  Time series data on low cost housing demand 
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Figure 1: Housing demand (Ln) 
Figure 1 are time series housing demand in Ln. Data were change to Ln to get idea for p,d,q value for model ARIMA 
(p,d,q) x (P,D,Q). From the p,d,q value, significant calculations for each parameters were done to determine the best 
model. In this study, three model were used; ARIMA (1,0,1); ARIMA (1,0,0) and ARIMA (2,0,0).  ARIMA model produced 
the lowest value Akaike Information Criterion (AIC) and Schwarz Criterion (SC) is the best model. 
 
Table 2: Value for AIC and SC for each model 
Model AIC SC 
ARIMA (1,0,1) 0.0178 0.2288 
ARIMA (1,0,0) 0.0370 0.2499 
ARIMA (2,0,0) 0.0656 0.2239 
 
 
Table 2 views the AIC and SC value for each ARIMA model. It can be seen that model ARIMA (1,0,1) is the best compare 
to ARIMA (1,0,0) and ARIMA (2,0,0). 
 
Table 3: Comparison forecasting value between tentative models 
Month Actual Data ARIMA (1,0,1) ARIMA (1,0,0) ARIMA (2,0,0) 
September 2006 5.56 5.54 5.68 5.71 
Oktober 2006 4.90 5.54 5.62 5.58 
November 2006 5.28 5.31 5.23 5.09 
Disember 2006 5.28 5.31 5.23 5.38 
Januari 2007 5.06 5.31 5.23 5.39 
MAPE - 3.90 4.42 5.72 
 
Table 3 is the comparison forecasting value between tentative models ARIMA. It shows that ARIMA (1,0,1) have the 
lowest MAPE with 3.9%. 
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Figure 2: Low cost housing demand in Johor 
 
Figure 2 plots the comparison between actual and predicted data of low cost housing demand in Johor using ARIMA 
(1,0,1) from January 2000 to January 2007. 
 
Table 4: The actual data and forecast data using ARIMA (1,0,1) method 
Time series Actual Forecasted |Actual – Forecasted| Percentage Error 
June 2006 199 191 8 4.02 
July 2006 275 196 79 28.73 
August 06 308 124 84 27.27 
September 06 259 255 4 1.54 
MAPE 15.39 
 
Table 4 shows the actual and forecasted data from June 2000 to September 2006 using ARIMA (1,0,1) method. From the 
calculations, MAPE value obtained was 15.39%. 
 
Table 5: The actual and forecasted data using ANN 
Time series Actual Forecasted |Actual – Forecasted| Percentage Error 
September 2006 259 201 58 22.40 
October 2006 134 188 54 40.02 
November 2006 197 177 20 10.15 
December 2006 197 170 27 13.71 
January 2007 157 165 8 5.10 
MAPE 18.28 
 
Table 5 shows the actual and forecasted from September 2006 until January 2007 using ANN method. From the 
calculations, MAPE value obtained was 18.28%. 
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Table 4: Comparison between ARIMA and ANN model 
 
 
ARIMA ANN 
Differences 
 
MAPE 
 
15.39% 18.28% 
 
2.89% 
 
Predictive ability is very good if the MAPE is less than 10% while MAPE less than 20% is good [7]. Table 4 shows the 
comparison of MAPE value for ARIMA and ANN method. The results show that both MAPE value for ARIMA and ANN 
less than 20%.  
 
CONCLUSION  
  
It can be conclude that both models can forecast low-cost housing demand in Johor quite good. However ARIMA perform 
slightly better than ANN with 2.9% different. It is recommend further study should be done to reduce the error of 
performance since the results generated are able to assist the construction of low-cost housing scheme in terms of the 
accuracy of necessity based on actual demand. Subsequently there would be a minimal possibility of the procurement of 
either under-construction or over construction of low cost houses particularly in the state of Johor.   
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